
p. in., after which it griulually subsided and tlisiippoiired a t  
1.45 a. in. of the 28th. 

above th i  otliec with a dark segniint between ; tlic altitude 
of the upper arc11 was 550, azimuth, 800 ; nl titiide of the lower, 
20°, aziuiutJi SOo, at the s:iine time streamers shot up  froin 
both arclies, occasionallx Aiisliing out with great brill inncy. 
A t  10 1). in. the arclieb lisd tlisitl)po:ired, tlmir places being 
taken by streamers wliicll :it times extentlet1 IOo 1)eyoutl the 
zenith. TIio ligbt beg:in to decro;ise after midiiiglit and 
ceased ;~ltogetiier about 3 a. 111. of tlic 28th. The centre of 
the disi~liiy \ V i i s  iilmost (\ne north. The groittest brilliancy 
O C C U I T C ~ ~  between 11 1). in. aiitl mitlniglit. lhiring tlie (1isl)Iiky 
te1egry)li ;\11tl teleplloito wires workotl badlj., the SiiIIiC tliffi- 
ciilty wits iilso ex1)erieiicetl (luring tlic afternoon, iiitlicating 
the ~ ~ C S C I I C ~  of tlie aurora iit t h t  time. 

Menand's Station, AI b i ~ i ~ y  county, New York : on the 27tli a11 
'aurora \ \ v i i s  observed froin 8.30 to 11.15 1,. m. Wlicii first 
noticed it tlisplaged :I srnall ;trcli froin wliich broiul 1)e;uiis of 
light shot u ~ ) w ; w ~  to iL11 a1 titude of 45O. At  10.30 1). in. tlieso 
beams tiad iricreasctl i n  size antl brilliancy, cxtetiding lioiirly 
to the zenith, through wliiclr :LII arch spanned the entire sky. 

Phil adel phi a, Pennsylv:ui i ;I : :in aiirorit was obscrretl itt 
10.48 1). In. of' the 27th, A t  the timo when tlie iLtIYOri1 miis first 
observed i i  bank of clouds, about 300 in  ;iltitutlc, fillet1 tlie 
iiortlierii sky. Above the clouds wiis a palc yellowisl~ light 
from which rose sleutler miiring beams to a11 :iItitude of 7 5 O  
and having .i motion froin north to west. Tho aurora disap- 
peared at 11.20 1). m. 

Albany, New York : ail aiiroral (lisplay was obsei-ved froin 
8.60 to 11.45 1). m. of the 27th. 'I'he aurora exteiitlctl from 
100O to 180° azimuth and to an altitude of Go, aid consisted 
of a luminous arch, froin which streamers rose toward the 
zenitli. A t  10 p. m. the display becamo very bri1li;uit nntl 
long streamers, of tlic variety k~iowri as the '' merry cl;~ncers,~~ 
shot up beyond the zeuitli. 

Shelter Islnntl, Long Islkind, New Yorlc : At 8.13 p. in. of the 
27th a low, narrow arc11 of light, about 15O broiid, w a . ~  seon in  
tho northern tlky. At 9.40 p. in. the  upper pnrb of tho arch 
bnd extended beyond tlre zenith, and at  intervals of three or 
four ininutes very briglit ritroaiiiers shot out froin the lower, as  
well as the upper, Hido of tlie arch. At  11.30 p. in. tlie aurora 
was seen low in the north as an arch of golden light. 
New London, Connecticut: on tho 27th au aurora begit11 

about 7.45 1). tu., iii the form of a diffuse light of pale straw 
color, in tho northorn sky. Tho aIlr0r;b was about 45O i n  i i l t i -  
tude and 90° azimuth. A t  11 1). m. the display was very 
brilliant, numerous gtreamers of varying Iieightu being risible, 
some reaching nearly to the zenith. Ac midnight tho streamers 
bad disappeared, but the :iuroral light continued uutil dawn 
of the 28th. 

after the light clisy)peared, alitl rea1)peared again :It 9.30 1). ni., 
w11e11 a11 arch of white color appearetl strctcliilig from north- 

pearance of be&is tlle nurorii had disappcilred. 
Sandusky, Ohio: a t  10.20 1). in. of the 27th a11 iil1rofid light 

\v;u seen bordering i t  d;wk cloucl wliicli extended from aziinuth 
1 3 5 O  to 226O, : i d  to i w  :iltitude of 15'. The liglit n'as station- 
;)ray until 11 1). in., wlieii :I quiveririg inotioii was seen and a 
few stre:iinors arose froni behilid tlic ~Ioiitl, this coiitinued tlntil 
11.30 1). i n . ,  after wliicli the aiirora gradu:~lly faded and had 
dixapl)earetl :tt niidiiight. 

Des Moiiies, Iown: at 11.15 1). in. of the 27th i i  briglit auroral 
:wch W R S  seen, cxteirtling from the iiortliwestern to tlie north- 
e:tstern horizon ;tilt1 rising to a n  iiltitiidc of 20°; pale stroanl- 
crs extencled froin the arc11 to a i 1  dtitutle of 50° aiid G O O .  Tho 
display reaclied its ninxiniuiu brilliancy R t  11.30 1). iii., and 
tlisitppcared at 11.55 1). in. 

Huron, 1);ikot:b : :I WYJ- brilliant iturorii was soon from 10.40 
1). In. of tlie 87th until after niitliiiglit. Tlie iillroriL itl)l)e>tred 
:is :LII arch exteiiding froin :I little west of iiortli to itbout 100 
sotitli of east, froin the iircli quivering stro:iincrs i'ose to various 
high ts. 

Saint Paul, Miiinesota: on tho 27tl1, from 10.10 to 11.G 1). 
m., :i piile yellow auroral light wiis observed tlirongll rents in  
the clouds aloiig the northern sky. Tlic extent of the display 
could ]lot be tr;wed, owing to the clouds whicli 11ei~1y covered 
the sky, but a fiiiiit yellow glow could occasionally bo seen as 
high as G O O .  

I\loorhead, Miniresotn, 27tli : at 10.4 1). 111. faint st,reaiiis of 
light esteiitliiig upwiird towtrtl the zenith became risible iu 
the east ; sliortly :ifter otlier streiiiiis appeared in the west, aud, 
joining with tho former, forinetl :I bitlld of light, extendiiig 
from tho east through the zenitli to the wost. From the north 
\vaves of light begaii to ~iiove iii rapid succession towiird tho 
zenith. 

Bismarck, Dakota: ou the 27tl1, ;kt 10.50 p. in. ,  ;I brilliant 
:Luror:t was seen extending from ;iziniiitli 140O to 2 0 P  and to 
a11 altitude of Go. Its inaxiniuin brilliancy occiirrcd :It 11.15 
1). ni., when the light iippearcd ;is sinuous bnnds, 1i:tviug a 
maviug motion from cast to west. At  11.50 1). ni. the light 
appeared in tlie form of a perfect arch, resting upon ;L dark 
segnieut 100 in  itltitutle. The displiiy disappea.red a t  3 a. in. 
oftlie 28th. 

Port Assinaboino, Moiitaiin: on the 27th a bright a ~ i r o r ~  was 
scoii froiii 11.07 1). in. until nftor midnight. The aurora con- 
sisted of an arch of bluisli white color, resting 011 a dark mg- 
rneiit; the arch was from 2 5 O  to 28O in altitude, and extended 
from 800 to 3200 aziniuth. Motionless streamers reiiChed almost 
to the zenith; they disappeared at  11.50 1). m. and tho arch at 
12.15 it. ni. of the 28t11, aut1 \vas replaced by a low, dark cloud. 

Webster, Day county, Dakota: a fine auroral display was 

The display contiiiuetl iiutil midiiiglit. 
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obsorve(1 from 9.30 1). iu. of tlie 2‘itii iiiitil niiduigiit. ~ ~ i o  I tinct storins froiu roliuit;iry observers, 355 froin Signal Ser- 
aiirorn exteiidetl from east, to west :iud covered iiiore t,li:in 1 i n l  f ,  vice observers, and 1,654 from speci;iI thunder-st.ortu obsernm, 
of tlie sky. Tlie clistrilwtioii :iccorcliiig to st,ntes 
from enst to west., was foriiicd i n  tlie south, about 30° from tlie , and districts will be seen froiu the ;icconipnnying table. There 

hnve nlso been a large number of’ storins tiotocl iii tho more 
southerly states, but these (10 not I I s t i i J l l ~  occur iiiitler the 
same coiiditions as do those fiirtlier iiorth, niitl its special ob- 
servers 1i;tve beell obtitined i n  tile Northorii States onlv. t.liose 

. . .. . . .. . .. . . . . . . . . . . . . .  . -. . . . - . .- . - . .- . - . .- 

At  10.30 1). in. an ;ircli of light,, sl)nnning the sky niakiiig it. total of‘ 2,708. 

xenitli. 
Pilrc’s Pcnlr, (:olor:itlo : ail :iurornl light W:~S observed in tho 

nort1ie:ist a t  10.30 I). in. of‘ the 37th. At 10.45 1). 111. ~ t r e i i ~ ~ i e ~ ~  
could be tlistiiiguisltetl between tlic clouds that p~irtiidly ob- 
scurcd the sky. 

CI;iytoti, ,Tefcrsoii coiiiity, Now Yorli : Prof‘. 0. IC. Gilbert, 
of the Geological Survey, wlio observed the aiirora of tlio 27th 
from this place, says : 

1 seeiiicd to lie lookiiig up into a system of disx)ntiiitious ciwtaiits, with cross- 

Tile : ~ I I ~ O L ’ R  dis;il)p(?iircd :it 11 1). 111. 

sections, the most sodierly being Iiigli, hnzy, aiitl cloiitlliki.. 
Saiut Vincent, Miiiiicsota : a t  11.18 p. 111. of the 3d an auroral 

light w s  seet~ traversing tlie sky from east to west tlirougl~ 
the zenith. This foriuntion coutiniied iilitil a heavy bauk 01 
cuuiulo-stratus clonds wliicli rested 011 the nortlieru Iiorizoii 
had disappeared, wlieii the ;ti*cli liitlutl aud tlie ;turor:il light 
began shooting i i p  DQIU tho  north in tlie forin of streamers. 
The aurora t1is:q)penred at  2.00 a. ni. of the 4th. 

Auroral displays were also observed during tlie iuou th, ;is 
follows : 

lst.-mstport, niai ne. 
Ztl.--Fort Totten, Jhikotii ; West Unioti, Iowa; Escanaba, 

Michigdu j Moorliead, Miiiuesot;i j MOilllt \Y:isliiugtoii, New 
Hitmpshire j Syr;tcusc, NCW York. 

3d.-Mount W;isliiiigton, SO\\. Hit11ipShire. 
4th. -Webs ter, D akot ;I. 
5tli.--Pekiii, Illinois. 
7th .--Fort Urntlg, Micliigaii. 
8th .-Polriii , 111 inoi s. 
12tli.--Post nii l  Is, Vermont j T;itoosli Is1 ;wid, Washington 

16th .- Wellsborougli, Peiiiisyl vmi t i .  
l ~ t l ~ . - n ~ ~ i c l r i ~ i ~ t \ ~  City, Michigan. 
ZOtli.--Fort Totten, Ihlrota. 
22d.-Wobster, DHkotit ; GitrdiIier, Coriiisli, ~ i ( 1  Keut’s IIill, 

Mniiio j Traverse City and Mackiiiaw City, Michiguu ; Moor- 
Iie;id, b1iiinosot:i ; Uerliu Mills, New H:uiipsliire ; Albany, 
New York. 

Territory. 

23d. --Webster , D itkots. 
35tli.-Ccutr:iI College, Missouri ; West Miltoit, Ohio. 
2(itli.--Uetlar ltnpids, Io\w j Wcllsbor~ugli, 1’eiiiisylviini;i j 

Burlington, Verniont. 
27tli.-New Hiiven, North Colebrook, Soutliiiigtou, ;iud 

Voluntown, (hniiecticut ; Fort Buford, Port Tottcii, sild Yanli- 
ton, Dnlrota; ltiluy mid Windsor, Illiuois ; Indianapolis, 111- 
diaiia j Fort Sill, Tndiuu Territory j Keokitk, Cedar ltapicls, 
Bailcroft, Cliiitm, and Corydon, IOWR ; Y;ites Centre alltl 
S i i l i ~ : ~ ,  1Giiis:is ; Portland ~ i t l  Gardiner, MiLiIic j Woodstock, 
M:irylantl; Mittoil, Somorset, Provi iicetowi, Westborongil, 
Fall River, Princeton, TitIilItOIi, l~eorfieltl, Cibtnbridge, Quincy, 
aiitl Anihurst, Miwsachuscttx ; Grand IInveii, Mackin:tw City, 
and Alpeiia, Micliigmi j S;iint Paul, Minnesota; Central Col- 
logo, Missouri j Viilelitiu~, Mitrquette, i ~ u d  G C I I O ~ ,  Nebraska; 
NH~IIIIR, New Himq)sliiro; Atlantic City, Clayton, :uitl Egg 
Harbor City, New Jersey ; Os\vogo, Rochester, Cooporstown, 
North Voluey, Factoryrillo, RIen;iiid7s Statioii, MountiLinville, 
Ithacil, Piiln~yri~, and Sotaiiket, New York; Wauseon, Gsr- 
rettsville, aiid IClyrie, Ohio ; Erio, Dyberry, Grampiau Hills, 
aiid East Brook, Pennsylvania ; Ulock Island, ltliodo Ialund ; 
Nasliville, Teuuossee j Lunonburg, Nomport, Straford, :tud 
Ponltnoy, Vermont ; Lyiicliburg and Wythevillo, Virginia; 
Delavan, Wiscoiisiii. 

28th.-Miltou, He:ith, aiid Quiucy, niassrichusetts; Central 
College, Missouri j Roclicster, Nom York ; Fort Spokane, 
Wiislliligtoii Territory ; and Fort Bridger, Wyomiug. 

THUNDER-STORMS OF JULY, 1886. 
[By Jr. Prof. 11. A. H.uEs.] 

There Iiavo boeii received during July G99 reports of dis- 

from tlie sontiierly states  tare not been cotubitied ‘iii tliis 
table. As there ;ire iiearly twenty tiiiies iiiore speciiil observ- 
ers in Ohio t1i:tii i i i  nuy otlier statc, this w i l l  iiccouiit for tho 
relatively Iiirgor number there. The d;lys of greatest fre- 
quency were the 13tIi, 14tl1, l‘ith, !%til, :iud Ylst, and those 
of 1e:ist freqoeiicy the lst, 2t1, 4th, 5t11, Gth, :uid 24th. 

The ;bccoinpanyiiig cliart, viii, is prosentccl :ts giring a view of 
conditions of pressure, tenil)er:~tiiro, nntl wiiitl-direction on tlie 
14th, which may be regiirded :is :L typicd (::isc. Lines of equal 
pressure :ire tlramri full, a ~ i d  tlioso of tempcriitnre dotted. The 
iiumbor of storms iii each state is given by figures very uear 
the centre. I t  will  be iiotetl tli;tt wry  few of tlie storms lie 
to the must of the region iuarlred Low, but 1110st of thclu iire 
to the southeast a ~ t l  eilst of that regioii. This Inity be re- 
g:irdod as tlio I l O ~ J I l i t I  coiitli tioii of oc(:urreiice of thunder- 
storlus. 

On this (late there dorelopotl tiinlitlor-storms of’ greut energy 
i n  tlie Slieuandoali Valley, :icconii):iiiiecl by liigli wind, w r y  
11~it1-y rain, and in some places hail which wiis very dcstrnc- 
tive to crolbs. A special iuvestigatim of tlicso storms lias 
been IiliL(l0, over GPO reports having been recui ved fro~u coiin- 
ties iii tho Sben;uidonli V:dley and in Maryland. Tliese 
rclwts sliow R fairly uiiiforiii iiiotioii from southwest to iiorth- 
Oilst. Tlie storms N - o ~ C .  iioted in  tlie soutllerIi odgo of Augusta 
county, Vii*giiiiii, ;tt. 01e1-t~ ~ O W S ,  :tnd passed OK the north 
edge of C;irroll county, Alsrylaiitl a t  fifteen Iioiirs, wl~icli gires 
it velocity of about forty-four iuiles pcr hour. Tlie low area 
liad ;I voiocitg loss tliitli Iiiilf th;Lt of the storms, this sil1gulitr 
fact Iias beeu oftm iiotetl before. Tlie storm \vas by 110 ~ueaiis 
one continuous storm, but the one just described seemed to be. 
the 1)riiicipaI storm in a general clectrical disturbance cstend- 
iiig over Virginia ant1 Maryland, aiid l)robiLbly, mitli less activ- 
ity, over d l  tlic EitStorIi States. This tlisturbauce gave rise to 
Iiiiineroiis iuiiior tliniider-storms which cau be traced as liariug 
generally uniform paths in ,z nort1ie:~st direction, but which 
lose tlieir identity much more quickly than tlie principal 
storiii or series of storms in tho ceutre. Just  what rslation 
these sub-storms h i k d  t o  tho principal otie is m:tttcr of great 
interest, but i t  cauuot bo settled with tlie present records. 

A most c;iroful record was niado of the storm :it Washingtou 
City. First rnniblings of’ thunder wore heard soou fifter uoo11, 
but no lightning ti l l  1511.6 wlieu tliore m a s  a very sliarp flash, 
followed by tliuiider, whicli was 2,000 feet to tho southeast. A 
I i e l f ‘  miriuto 1:iter miother criisli of tliuudsr was uotod four 
milos away.  At  1811.7 :t clap W;LS iioted abont olio mile away. 
At 15.8 tlie clap \ V i i s  oiie inilo i ~ n d  ~ e r y  nearly overhead. At 
15.9 thoro W:LS :uiotlior two miles ovorliead. At 15.10 it mas 
three miles off. Tlie thunder gradually died away after 15.10. 
Tlie siuguliir fact about this storm was that it seoluod to form 
ovorlmttl or slightly to tlie southeast, thoro being 110 defiuite 
morenient of the storin from southwest or away froin the station. 

Duriug tlio summer of 1858 tlie Nom Eiiglaiid Meteorological 
Society begsu collecting detailed records of thunder-storms in 
New England. A report of the first sea8oii78 work lias beeu 
publislied in the ‘‘ Procoodiugs of the American Ac;\derny,” aud 
tho folloiviiig extract of the couclnsions of Professor Davis are 
takeii from that : 

While sitininer stornis are Inucli more frequent thun winter stornis, still they 
are not ttuiforinly distributed through thc seclbon; they appear iu greater iiw 
)w aud s i a  for a fcw days, and then tire almost or quite absent for a time. 
1 lie catise of this sceins to be found in their dependence on the larger dis- 
turbaiices know ns “ureas of ressure,” as used in the Sigiial Service ~)ublicn- 
tions. It tntiy be concluded t&it the development of sucli stornis depends, not 
only on the heat of the sittiliner afternoons, but nlso on the equililiriurn of the 
ntinospliere, as detemiiied by the circulntion of cycloiiic winds. This fact 


